Background: Understanding how prompts for quit attempts relate to quitting methods and
INTRODUCTION
with assisted, planned and abrupt methods of quitting; (ii) reports of health professional advice as a prompt will be associated with successful quitting, as those who report this prompt should be more likely to pursue evidenced-based methods of quitting; (iii) as predicted by PRIME theory, prompts that are continually present in the smoker's experience, and that therefore have the potential to retain emotional salience after the quit attempt, are most likely to be associated with quit success (i.e., current health problems, cost of smoking, family pressure); and (iv), again, as predicted by PRIME theory, those reporting a greater number of prompts will be more likely to have succeeded at quitting.
METHODS
This study was part of the "Smoking Toolkit Study", which is an ongoing national household survey designed to provide information about smoking prevalence and behaviour (21) . Each month a new sample of approximately 1,800 adults aged 16 and over completes a face-toface computer-assisted survey, of whom about 450 have smoked in the past year. The survey methods have been described in full elsewhere and have been shown to result in a sample that is nationally representative in its socio-demographic composition (22).
Study population
Using a cross-sectional design, data were used from respondents to the survey in the period from May 2009 (the wave in which the current measure of quitting prompts was added to the survey) to July 2012, who reported smoking cigarettes (including hand-rolled) or any other tobacco product (e.g. pipe or cigar) daily or occasionally in the 12 months previous to the survey and who reported making at least one quit attempt in the last 12 months. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 Individuals were asked: ''How many serious attempts to stop smoking have you made in the last 12 months? By serious attempt I mean you decided that you would try to make sure you never smoked again. Please include any attempt that you are currently making and please include any successful attempt made within the last year''. This is a standard question used in surveys of this kind. Such questions need to focus on the mental act of 'trying' rather than behavioural outcomes (e.g., not smoking for 24 hours or more) to avoid confounding with quit success. While in theory a quit attempt may not involve the intention never to smoke again, it is very rare for smokers to stop without such an intention (23).
Measures

Quit attempts in the previous 12 months
Prompts for attempts to quit smoking
Individuals were presented with the list of prompts previously used by Vangeli and colleagues (3): "Which of the following do you think contributed to you making the most recent quit attempt?" Unlike the study by Vangeli and colleagues, respondents were allowed to select as many options as they considered to be appropriate from the following list: 1)
Advice from a GP\health professional; 2) TV advert for a nicotine replacement product; 3) government TV\radio\press advert; 4) hearing about a new stop smoking treatment; 5) a decision that smoking was too expensive; 6) being faced with smoking restrictions; 7) I knew someone else who was stopping; 8) seeing a health warning on a cigarette packet; 9) being contacted by my local National Health Service Stop Smoking Services; 10) health problems I had at the time; 11) a concern about future health problems; 12) attending a local stop smoking activity or event; 13) something said by family\friends\children; 14) a significant birthday; 15) Other (please specify); 16) Don't know/can't remember. 'Other' responses were subsequently categorised as follows: 17) worried for children, 18) knew someone who was ill/had died from smoking; 19) pregnancy; 20) going on holiday; 21) Just decided to quit; 22)
Other. When considering the entire list, it contained 'internal' or attitudinal prompts (i.e., thoughts and feelings; for example, relating to health concerns), and external prompts relating 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 to personal events (e.g., pregnancy) or environmental cues (e.g., TV advert, health professional advice). To minimise confabulation, respondents were permitted simply to say that they did not know or could not remember.
Method of quitting smoking
Questions were included relating to three different aspects of method: 1) whether the quit attempt was assisted by treatment in the form of a stop-smoking medicine or behavioural support versus not using medication or behavioural support; 2) whether the attempt was planned in advance or made without any pre-planning; and 3) whether the smoker stopped abruptly or tried to cut down gradually.
Regarding whether the quit attempt used some form of treatment, individuals were presented with a list of possible aids to cessation and were asked to identify which aids they had used. The responses were dichotomized into "assisted" attempts (i.e., those using the recommended medications (nicotine replacement therapy, bupropion or varenicline, or behavioural support, including telephone helplines -this is a common summation and has the largest impact on outcome) versus "unassisted" attempts (i.e., all aids other than the recommended medications or support, or no aids used, or cannot remember).
Respondents were also asked: "Did you cut down the amount you smoked before trying to stop completely at your most recent serious quit attempt?" The responses were: 1) cut down first; 2) stopped without cutting down; or 3) don't know/can't remember. Lastly, they were asked: "Which one of the following applies to your most recent serious quit attempt?": 1) I planned the quit for later the same day or for a date in the future; 2) I started the quit attempt the moment I made the decision I was going to stop; or 3) don't know or can't remember. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 Individuals were asked: "How long did your most recent serious quit attempt last before you went back to smoking?" (1) still not smoking; (2) less than a day; (3) less than a week; (4) more than 1 week and up to a month; (5) more than 1 month and up to 2 months; (6) more than 2 months and up to 3 months; (7) more than 3 months and up to 6 months; more than 6 months and up to a year. Responses were dichotomised into "still not smoking" and "currently smoking".
Smoking abstinence
Other measures
Respondents provided data on age, gender, and occupation of the chief income earner in the household, which was used to derive social grade as outlined in the British National Readership Survey (24, see Table 1 .) Strength of urges to smoke has been shown, in this population, to be a stronger predictor of relapse than more traditional measures of dependence (25); therefore these urges were assessed by asking "In general, how strong have the urges to smoke been?" (0=no urges to smoke to 5=extremely strong) (25).
Length of time since the quit attempt started was assessed in order to adjust for this when predicting success of the quit attempts and also to check for recall bias, with some prompts potentially being forgotten more quickly than others. Participants were asked: "How long ago did your most recent serious quit attempt start? By most recent, we mean the last time you tried to quit": (1) in the last week; (2) more than a week and up to a month; (3) more than 1 month and up to 2 months; (4) more than 2 months and up to 3 months; (5) more than 3 months and up to 6 months; (6) more than 6 months and up to a year; or (7) don't know/can't remember.
Analysis
First, the frequencies with which each prompt was reported were assessed. To preserve acceptable statistical power for measures of associations involving prompts these analyses were restricted to prompts reported by at least 5% of respondents. For these prompts, logistic regressions were used to examine associations between each prompt and:
(i) Socio-demographic and smoking characteristics: In the unadjusted analysis each prompt (dependent variable) was regressed onto each of the demographic and smoking related variables of age, gender, social grade, strength of urges to smoke and time since the most recent quit attempt. In the adjusted analysis, each prompt was regressed against each demographic and smoking variable, while adjusting for all the remaining demographic and smoking characteristics. The score for the total number of prompts was also regressed onto each of these characteristics (unadjusted model) and these regressions were then repeated while adjusting for all the demographic and smoking characteristics.
(ii) The reported method of quitting: In the unadjusted analysis the three methods of quitting (abrupt versus gradual cessation, planned versus unplanned and assisted versus unassisteddependent variables) were separately regressed on to each of the prompts. In the adjusted analysis, adjustment was made for all the demographic and smoking characteristics listed in (i), for the two other methods of quitting which were not the dependent variable, and for all the other prompts. In a sensitivity analysis, we also considered the associations with prompts when treating assistance with medications and assistance with behavioural support as separate variables.
(iii) Whether respondents were abstinent from smoking: In the unadjusted models smoking status (dependent variable) was regressed separately onto each prompt. In the adjusted analysis adjustments were made for demographic and smoking characteristics, for the three methods of quitting and for all the other prompts. Smoking status was also regressed onto the total number of prompts; first without adjustments and then with adjustments for all the demographic and smoking characteristics and for the three quitting methods. 23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 For all regressions, adjusted and unadjusted findings are presented. Bivariate associations between reports of each prompt and reports of the other prompts were examined using tetrachoric correlations, particularly to check for colinearity that might interfere with the use of all the prompts in the logistic regression models. Additionally, we used chi-squared tests to examine associations between the different methods of quitting. To check whether the order of the list of prompts affected the likelihood of citing a prompt, item order was correlated with the frequency of reports of each prompt. SPSS version 19 was used and, throughout, the level of significance was set at p<0.05.
RESULTS
Of 14,316 responders who reported smoking in the year previously, 42.8% (n=6,126) reported making at least one quit attempt in the last 12 months and were included in the analysis. The demographic and smoking characteristics of these 6,126 individuals are presented in Table 1 . Eighty-nine percent (5464) reported at least one prompt contributing to their most recent quit attempt, 2.6% (159) reported just deciding to quit and 8.2% (503) did not know or could not remember. Among those reporting specific prompts, the large majority (77.3%) reported just one prompt, 14.0% reported two, 5.8% reported three and the remainder reported between four and eight. For 60% of individuals the most recent quit attempt started at least 3 months ago. Table 2 presents the percentage of respondents who reported each prompt as contributing to their most recent quit attempt. Advice from a GP/Health professional was the prompt cited most often, at around a quarter of quit attempts, followed by concern for future health problems, cost, family pressure, current health and someone else stopping. Other prompts, including government media campaigns, were reported by fewer than 5% of respondents. The associations between reports of each prompt and reports of the other prompts were all low 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 (r<0.2). The order of the prompts in the questionnaire was not significantly correlated with the frequency of reporting each prompt.
Prompts and demographic and smoking characteristics
In the adjusted analysis (see Table 3: unadjusted and Table 4 : adjusted), smokers with lower social grade were significantly less likely than those with higher social grade to report future health, cost, family pressure and someone else quitting, and were significantly more likely to cite the prompt of health professional advice. Social grade was not related to reporting current health as a prompt. Those who were older were more likely to cite health professional advice and current health, whereas, those who were younger were more likely to report the prompts of future health, family pressure or someone else quitting. Age was not associated with 'cost' as a prompt. Significantly more men than women cited future health as a prompt and gender was not associated with any other prompts. Individuals reporting a stronger urge to smoke were more likely to report the prompts of health professional advice and cost, but urge was not related to 'future health', 'family pressure', 'current health' or 'someone else quitting'. In addition, those with lower social grade cited significantly fewer prompts, but none of the other demographic/smoking characteristics were associated the number of prompts cited.
Regarding time since the quit attempt, health professional advice was slightly more likely to be reported for attempts made more recently. Family pressure and current health were slightly more likely to be reported as prompting attempts made longer ago.
Prompts and method of quitting smoking
Regarding the method of stopping smoking, around half of respondents: quit abruptly (54.8%), had a planned quit attempt (49.5%), and were assisted in that attempt by medications or support from health professionals (53.4%). Those using an assisted method were more likely to reporting cutting down and planning (=32.27, =280.47, respectively ,   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 both at p<0.001); while those taking a planned approach were more likely to report cutting down (=328.70, p<0.001). In the adjusted analysis (see Table 5: unadjusted and Table 6: adjusted), reporting health professional advice as a prompt was associated with a significantly greater likelihood of gradual rather than abrupt quitting and with an assisted quit attempt, but was not associated with whether a planned or more spontaneous approach to quitting was adopted. Concern about future health as the prompt was associated with planning, but was not associated with the other quitting methods. Concern about the expense of smoking was associated with a planned and assisted method, but was not associated with using a gradual or abrupt method. Family pressure was not associated with any of the methods. Concern about current health was only associated with using an unplanned method. Finally, 'someone else quitting' was only associated with a planned and assisted approach. In a sensitivity analysis, we considered the associations with prompts when examining assistance with medications and assistance with behavioural support as separate variables and the pattern of results was unchanged compared with combining these variables.
Prompts and smoking abstinence
In the adjusted analysis, concern about current or future health or costs were significantly associated with an increased likelihood of still being abstinent at the time of the survey (see Table 5 : unadjusted and Table 6 : adjusted). The more prompts were cited the greater the likelihood of still being abstinent (unadjusted: β=0.09, p=0.027, OR=1.10 (1.01-1.19); adjusted: β=0.14, p=0.004, OR=1.15 (1.05-1.27)).
DISCUSSION
The study found that, as predicted, the prompt of health professional advice was associated with an increased probability of using evidence based treatments in the quit attempt.
However, against our hypothesis, it was not associated with an increased likelihood that the quit attempt would succeed, after adjusting for method of quitting. Also disproving our 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 hypothesis, health professional advice was associated with a greater likelihood of quitting gradually rather than abruptly. As hypothesised, according to PRIME theory, the emotionally salient prompts of current health and cost of smoking were associated with a greater likelihood of the quit attempt succeeding. While, to a lesser extent, the less emotionally salient prompt of 'concerns about future health' was also associated with success. Against expectations, the emotionally salient prompt of 'family pressure' was not associated with success. Also, as predicted by PRIME theory, citing more prompts for the quit attempt was associated with a greater chance of success of the attempt.
The most frequently cited prompts were similar to those reported in the survey by Vangeli and colleagues (3), in which respondents were only allowed to choose one prompt; except that health professional advice and family pressure were cited four to five times more frequently in the present study. The high frequency of reports of health professional advice as a prompt may be UK specific and studies are needed in other nations. A large majority of respondents cited only one prompt; however, around one quarter cited more than one prompt, which supports the importance of allowing individuals to report multiple prompts. Most of the associations observed between the prompts and demographic and smoking characteristics were comparable to those observed by Vangeli and colleagues (3). One notable exception was that those of a lower social grade were less likely to be prompted to quit due to the cost of smoking. This is at odds with evidence that economically deprived smokers are likely to be more responsive to increases in the cost of cigarettes (26, 27). Rather than being reflected in 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 these health warnings increase their motivation to quit and increase the likelihood of remaining abstinent following a quit attempt (28).
Several significant associations between demographic/smoking characteristics and prompts were distinct from those reported by Vangeli and colleagues. Young people were more likely to cite 'someone else stopping' as a prompt and this may be a consequence of there being higher quit rates among younger smokers (29). Family pressure was also cited as a prompt more often by younger individuals, although it is not clear whether this relates to differences in exposure or reactivity to family pressure. That concerns about future health were more frequently cited as a prompt by those of a higher social grade is consistent with evidence that smokers from higher socio-economic groups are more oriented towards future events (30). Future orientation has been associated with increased attempts to quit smoking (31) and studies are needed to determine whether smoking cessation campaigns and interventions can increase future orientation. Those of a lower social grade were also less likely to report family pressure or 'someone else quitting' as a prompt. This is consistent with reports that smokers from more deprived backgrounds have less social support for smoking cessation (32).
A number of significant associations were observed between quitting method and prompts that had not been hypothesised. Concern about future health was associated with a planned quit attempt, whereas, concern about current health was associated with an unplanned approach. Most likely, current, and therefore more 'urgent', health concerns are more likely to motivate a spontaneous attempt, without the delays of planning. Both assisted and planned quit attempts were more likely to be triggered by cost. This is difficult to interpret and may be because individuals concerned about cost make use of free National Health Service medications and support. 'Knowing someone else who is quitting' was associated with an assisted attempt to quit. Again, this is hard to interpret; it may be because 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 those who make it known that they are quitting are more likely to be using, and advocating, cessation aids. The hypothesis that health professional advice as a prompt would be associated with more planned quit attempts was not supported. Evidently, around half of attempts prompted by a health professional occur 'spontaneously'. This is encouraging as it suggests that those individuals who are prompted by a health professional, and who are ready to quit immediately, are not necessarily compromising their quit attempt by delaying it though planning (10-13).
Overall, these data are important in informing models of the real world effect of particular quitting prompts, both in terms of use of healthcare interventions, such as treatment to aid cessation, and cessation outcomes. When adjusting for method of quitting and other potential confounders, health professional advice was not associated with higher quit success, although in the unadjusted analysis the finding approached significance. This suggests that its effect is primarily in prompting attempts and increasing the chance that they will involve evidencebased treatment, rather than in independently aiding those attempts. If the main mechanism of any effect of health professional advice on quitting success is the use of evidenced-based methods of quitting then it may be unrealistic to expect health professional advice to have an independent effect on this success. However, given that most smokers have to try to quit many times before they succeed, the success of any one attempt may not be all that important and therefore the prominence of health professional advice as a prompt is important regardless of success rates.
The finding that quit attempts prompted by health professional advice were more likely to involve gradual reduction suggests an important training gap, given that such attempts are less likely to succeed (9). The most obvious explanation is that health professionals do not understand the importance of recommending abrupt cessation and are leading smokers who would have quit abruptly to do it gradually, thus worsening their chances. It is also possible   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 that smokers whom health professionals feel it appropriate to advise to stop are more practical perspective it also supports an intervention strategy in which external prompts such as tax increases and mass media campaigns are co-ordinated in time, and that local regional and national behaviour change interventions are timed to coincide. This approach may be particularly important among those of lower social grades, who were likely to report fewer triggers.
The most obvious limitation of the present study is reliance on recall. It is possible to assess the extent of bias that it creates by assessing whether reports of prompts differ as a function of how long ago the quit attempt started. We found statistically significant associations with time since quitting but these were small and could not account for the findings, especially given that we adjusted for this variable. However, studies are needed to more accurately assess what prompts a quit attempt in 'real-time'; for example using ecological momentary assessment. A second limitation is that respondents may have had different views on what counted as a prompt 'contributing' to their quit attempt. However, this could be true for any self-report measure and the fact that meaningful associations were found that went beyond what respondents themselves would be likely to confabulate gives confidence that whatever error there may be in the measure, it was picking up a real phenomenon. A third limitation is that respondents may have been inclined to pick the first item on the list that seemed to apply and been less motivated to mention others further down the list. Against this is the fact that there was no correlation between item order and likelihood of being cited. Another limitation is that we know that quit attempts are forgotten quite rapidly if they fail (33). This inflates success rates of quit attempts made longer ago. This should not be an issue for this study, however, unless quit attempts triggered by different prompts are systematically forgotten at different rates, and as noted above this appears only minimally to be true. It is also possible that smoking status was misreported. However, such 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 misreporting is rare in population surveys (34) and it would have to differ according to what prompted the attempt, which is implausible.
A question may be raised about whether adjusting for the measure of dependence, strength of urges to smoke, may inadvertently create associations that were not present by virtue of confounding with abstinence; however, this would require a complex and implausible interaction between the measure, abstinence and specific triggers. In the event, adjusting for this measure did not significantly affect the results as indicated by the similarity of the adjusted and unadjusted regression coefficients.
A further consideration is that the prompts reported are of many different types, including: personal events, environmental cues and attitudinal or internal cues, and these prompts may interact. For example, health campaigns and health professional advice may contribute to attitudinal cues, making it difficult in a cross-sectional analysis to explicate the relationship between the prompts and to determine their independent contributions to quitting success.
However, there was no evidence of strong associations between the prompts and we controlled for the other prompts when assessing associations between prompts and quitting methods or success. There are also prompts which were not included in the list presented (e.g, set an example for my children) or that if phrased differently might yield a slightly different response. However, we did allow participants to report 'other' prompts and none of these were of a high frequency. Also, some of the options could have been divided into subcategories; for instance, offering options for both 'current concerns about smoking related illness' and 'other health concerns' may have revealed different results
CONCLUSIONS
This study provides the first evidence from a large scale population survey of associations between different prompts for smoking cessation attempts and the methods used in those attempts and their success. The findings must be treated with caution since smokers' 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 attributions may differ from what actually prompts a quit attempt and smokers recalled these attributions rather than recording them at the time. Health professional advice appears to promote use of evidence-based treatment to aid the attempt, but encourages smokers to try to quit gradually, which may be counter-productive. In itself, this advice does not appear to make the attempts more or less likely to succeed. Health problems, concerns about future health and cost are prompts that do appear to be associated with improved chances of success of the attempts they trigger. Citing more prompts is linked to greater quitting success. The findings provide support for some tenets of PRIME Theory, suggest there may be a training need for health professionals concerning the advice they give to smokers, and support the idea that interventions to raise the cost of smoking and health concerns may help smokers to quit as well as prompting quit attempts.
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Factor
Percentage (n) DV: dependent variables, IV: independent variables, OR: Odds ratio (95% confidence intervals). †All regressions were adjusted for age, gender, socioeconomic status, number of quit attempts in the previous year, time since most recent quit attempt, strength of urges to smoke, and for the five factors prompting the quit attempt. † †Regressions were also adjusted for the two other quitting methods which were not the DV. † † †Regressions were also adjusted for all the quitting methods. Significance achieved: ***p<0.001, **p<0.01, *p<0.05. Coded as: 
